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Abstract

Unpredictable production losses linked to drought, frost, pest outbreaks, and price swings threaten the livelihoods of farming households
across northwestern Argentina, yet little is known about how farmers themselves perceive these risks and whether their perceptions shape
demand for extension advisory services. This research surveyed 246 crop and mixed-farming households in Tucuman Province between
March and August 2023 to measure risk perception intensity across six production risk categories and to model the relationship between
perceived risk and demand for extension-based risk management advisory. Results showed that price volatility (mean score 4.31/5) and
drought (4.27/5) were perceived as the most severe risks. Demand for extension risk advisory was positively associated with overall risk
perception (OR = 1.83, p<0.01), farm size (OR = 1.42, p<0.05), and prior extension contact (OR = 2.16, p<0.01). Rainfed farmers reported
significantly higher risk perception scores than irrigated farmers across all biophysical categories.
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Introduction

Farming in North-Western Argentina is a gamble against
weather, markets, and biology and most smallholder
producers lack the tools to manage these odds effectively.
Tucuman Province, one of the country’s important
sugarcane and citrus production areas, has experienced three
major drought episodes and two severe frost events in the
past decade alone, each time pushing vulnerable households
closer to financial distress [*' 2. Production risk management
through crop insurance, diversification, and improved
agronomic practices can buffer these shocks, but adoption of
such strategies depends heavily on whether farmers actually
perceive the risks as serious enough to warrant action [,
Agricultural extension services are positioned to deliver risk
management advisory helping farmers interpret weather
forecasts, select tolerant varieties, and access insurance
products . But extension systems in Argentina have
traditionally focused on productivity improvement rather
than risk communication [l Whether farmers would
actually use risk-oriented advisory depends on their
perception of risk severity and on their belief that extension
agents can offer useful guidance [, Several international
investigations have reported that risk perception drives
demand for information services, but evidence from South
American contexts remains sparse [ &,

This research measured how farmers in Tucuman Province
perceive six categories of production risk, examined
whether perception intensity varies by farm characteristics,
and modeled the relationship between risk perception and
expressed demand for extension-based risk management
advisory [,
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Theoretical framework

The research was grounded in the Protection Motivation
Theory (PMT), originally developed by Rogers 1% and
adapted for agricultural contexts by Grothmann and Patt (1,
PMT proposes that individuals assess threats through two
cognitive processes: threat appraisal (perceived severity and
vulnerability) and coping appraisal (perceived effectiveness
and self-efficacy of available responses). Applied to
farming, the theory predicts that farmers who perceive
higher production risk severity and believe that advisory
services offer effective coping strategies will express greater
demand for extension risk management support. Farm
characteristics such as size, irrigation status, and education
level were treated as moderating variables influencing both
appraisal processes.

Materials and Methods

Materials

This research was conducted through the School of
Agriculture, National University of Tucuman, Argentina,
between March and August 2023. Ethical clearance was
obtained from the university’s Social Research Ethics
Committee  (Protocol UNT-SA-2023-006, approved
February 15, 2023). The target population comprised
registered farming households in five departments of
Tucuman Province: Cruz Alta, Leales, Monteros,
Chicligasta, and Graneros. A proportional stratified sample
of 246 households was drawn, stratified by farm size
category (small <5 ha, medium 5-20 ha, large >20 ha) and
water source (irrigated vs. rainfed). A structured
questionnaire with 44 items measured risk perception on a
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5-point Likert scale across six risk categories: drought,
pest/disease outbreak, price volatility, input cost increases,
frost damage, and flooding (2.

Methods

Surveys were administered face-to-face by trained
enumerators between April and June 2023, each lasting 30-
40 minutes. Demand for risk management advisory was
measured as a binary outcome (expressed willingness to use

Results
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extension risk services: yes/no). Binary logistic regression
was used to model the relationship between risk perception
scores, farm characteristics, and advisory demand.
Independent variables included mean risk perception score,
farm size, education level, irrigation status, distance to
nearest extension office, and prior extension contact history.
Cronbach’s alpha for the risk perception scale was 0.84,
indicating good internal reliability (1. Analyses used SPSS
version 28.

Table 1: Mean risk perception scores by risk category and farm type (n = 246)

Risk category Small (<5 ha) Medium (5-20) Large (>20) Irrigated Rainfed
Drought 4.6 3.8 3.2 2.9 4.7
Pest/disease 3.9 4.1 3.7 3.4 4.2
Price volatility 4.3 45 4.1 4.0 4.4
Input cost rise 4.1 3.9 35 3.3 4.0
Frost damage 3.2 2.8 2.1 1.8 3.6
Flooding 2.7 3.1 24 35 2.9

Price volatility received the highest overall perception
scores, followed closely by drought. Smallholder and
rainfed farmers consistently reported higher risk perception

than larger or irrigated operations across most categories.
Frost damage perception varied sharply between irrigated
(1.8) and rainfed (3.6) farms [4],

Table 2: Logistic regression results for demand for extension risk management advisory (n = 246)

Variable Coefficient Odds Ratio 95% CI p-value
Mean risk perception score 0.604 1.83 1.21-2.77 0.004
Farm size (ha) 0.351 1.42 1.06-1.91 0.019
Prior extension contact 0.770 2.16 1.38-3.38 0.001
Education (years) 0.118 1.13 0.94-1.35 0.187
Distance to extension (km) -0.087 0.92 0.85-0.99 0.032

Risk perception, prior extension contact, and farm size were
significant positive predictors of demand for advisory
services. Distance to extension offices had a small but

significant negative effect, suggesting that proximity
influences service uptake [,
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Fig 1: Heatmap of farmer risk perception intensity (1-5 scale) across risk categories and farm types
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Fig 2: Conceptual pathway from production risk exposure through farmer perception to extension advisory demand

Comprehensive interpretation

The data show a clear pattern: Farmers who feel more
exposed to production risks are more likely to want help
managing them. But demand isn’t automatic prior
experience with extension services roughly doubled the
odds of expressing interest in risk advisory, suggesting that
trust built through earlier contact matters as much as the
perceived threat itself. The heatmap reveals that risk
perception is not uniform; it varies systematically with farm
size and water access, meaning that extension risk advisory
should be tailored rather than one-size-fits-all.

Discussion

The finding that price volatility slightly outranked drought
as the highest-perceived risk was unexpected, given the
region’s history of severe dry spells. It may reflect the
particularly sharp input cost inflation Argentina experienced
in 2022-2023, which pushed market-related anxieties to the
foreground 2. The strong role of prior extension contact in
predicting advisory demand (OR = 2.16) aligns with
Protection Motivation Theory’s coping appraisal pathway
farmers who have already interacted with extension agents
may have higher confidence that advisory services can
actually help them cope [ 11,

The significantly higher risk scores among rainfed
compared to irrigated farmers across all biophysical
categories confirms what would be expected intuitively
water access buffers perceived vulnerability. But the smaller
gap for market risks (price volatility and input costs)
indicates that irrigation doesn’t protect against economic
shocks, a distinction that extension risk programming
should reflect 161, The negative distance effect, while
modest, suggests that remote households face an access
barrier that could be addressed through mobile advisory
platforms or decentralized extension posts [,

Practical applications

Extension services in Tucuman and similar semi-arid
regions should consider differentiating risk advisory content
by farm type. Rainfed smallholders need drought-focused
advisory with practical options like water harvesting and
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drought-tolerant varieties. Larger irrigated farms may
benefit more from market risk information, including price
forecasting tools and cooperative marketing arrangements.
Building initial extension contact among currently unserved
households should be treated as a precondition for
successful risk advisory delivery.

Conclusion

Farmer risk perception in Tucuman Province is high,
particularly for price volatility and drought, and is
significantly associated with expressed demand for
extension-based risk management advisory. Prior extension
contact was the strongest predictor of advisory demand,
underscoring the value of establishing trust before
delivering specialized risk services. Risk perception varies
systematically with farm size and irrigation access, calling
for differentiated advisory approaches rather than uniform
messaging. Extension programs that address both
biophysical and market risks, and that reach currently
underserved remote households, are most likely to meet
actual farmer demand for risk management support.
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